Introduction
Nitrogen and sulfur-containing heterocycles have received a great deal of interest in the biological and medicinal sciences and this justifies continuing efforts in the development of new efficient and mild synthetic strategies for their synthesis. Among a large variety of nitrogen containing heterocyclic compounds, pyridazines have received considerable attention because of their pharmacological properties and clinical applications [1] [2] [3] [4] [5] [6] [7] [8] [9] . For example, 3-amino-6-aryl-pyridazines were reported to possess anti-inflammatory and analgesic properties [7] . Also, pyridazine derivatives possess antiviral and anticancer [10] [11] [12] , antituberculosis [13] , antihypertensive [14, 15] and antimicrobial [16] [17] [18] [19] activity. On the other hand, 6-alkoxy- [1, 2, 4] triazolo [4,3-b] pyridazines have been reported to possess anticonvulsant properties [20] .
Based on the reported observations and in continuation of our research interest for the synthesis of biologically active heterocycles [21] [22] [23] [24] , the aim of this study is to design simple route for the synthesis of pyrazoles, triazoles, pyridinones and pyrimidinones derivatives attached to pyridazine moiety.
Experimental

Synthesis
Ethyl 3-(6-dibenzothiophen-2-yl-pyridazin-3-ylamino)-3-oxopropanoate (2)
A mixture of an equimolar amount of aminopyridazine 1 [25] and diethylmalonate (0.01 mol) was heated in an oil bath at 180 o C for 2 hours then left to cool. The product was collected and purified: Yellow, Yield: 80%, (Ethanol) (Scheme 1 
Ethyl 2-(6-dibenzothiophen-2-yl -pyridazin-3-yl carbamoyl)-3-phenylacrylate (3)
Benzaldehyde (0.01 mol) was added to a solution of ester 2 (0.01 mol) in dioxan (30 mL) containing few drops of piperidine. The reaction mixture was heated under reflux for 3 hours then the solvent was removed. The remaining residue was triturated with petroleum ether to give the solid product: Yellow, Yield: 68% (Butanol) (Scheme 2). M. 
N-(6-Dibenzothiophen-2-yl-pyridazin-3-yl)-2-oxo-2H-chromene-3-carbox amide (5)
The same procedures described for the synthesis of 
Ethyl 3-(6-dibenzothiophen-2-yl-pyridazin-3-ylamino)-3-oxo-2-(phenylhyda zono)propanoate (6)
A cold solution of benzene diazonium chloride (0.01 mol) was added to stirred solution of 3 (0.01 mol) in ethanol (30 mL). The reaction mixture was stirred at room temperature for 3 hours and the formed solid product was collected by filtration and washed: Orange, Yield: 78 % (Ethanol) (Scheme 2). M. 
N-(6-Dibenzothiophen-2-yl-pyridazin-3-yl)-5-hydroxy-2-phenyl-2H-1,2,3-triazole-4-carboxamide (7)
A mixture of hydrazone 6 (0.01 mol) and hydrazine hydrate (0.01 mol) in ethanol (30 mL) was heated under reflux for 4 hours. After evaporation of solvent on a vacuum, the solid product was recrystallized: Yellow, Yield 70 % (Acetone) (Scheme 2). M. 
General procedure for the synthesis of 11a,b
A mixture of ester 2 (0.01 mol) and urea or thiourea (0.01 mol) was heated in ethanol (30 mL) containing sodium ethoxide under reflux for 6 hours then left to cool. The reaction mixture was poured into cold water and the formed solid product was collected by filtration, washed, dried and recrystallized (Scheme 4). 
6-(6-Dibenzothiophen-2-yl-pyridazin-3-ylamino)pyrimidine-2,4(3H,5H)-dione
6-(6-Dibenzothiophen-2-yl-pyridazin-3-ylamino)-2-thioxo-2,3-dihydropyrimidine-4(5H)-one
General procedure for the synthesis of pyrimidines (12a-d)
A cold solution of aryl diazonium chloride (0.01 mol) namely benzene diazonium chloride or 4-methxybenzene diazonium chloride was added to stirred solution of pyrimidines 11a,b (0.01 mol) in ethanol (30 mL) and sodium acetate. The reaction mixture was stirred at room temperature for 3 hours and the formed solid product was collected by filtration, washed, dried and crystallized from proper solventScheme 4
General procedure for the synthesis of pyridines (14a,b)
To a solution of ester 2 (0.01 mol) in dimethylformamide (30 mL) containing triethylamine (few drops), either malononitrile or ethyl cyanoacetate (0.01 mol) was added. After heating of the reaction mixture for 6 hours and cooling, the mixture was poured into crushed ice and hydrochloric acid. The precipitated product was collected by filtration, washed and dried (Scheme 5). 
Ethyl 4,6-diamino-1-(6-dibenzothiophen-2-yl-pyridazin-3-yl)-2-oxo-1,2-dihydropyridine-3-carboxylate
Instrumentation
Melting points of the prepared products are uncorrected. All reactions were monitored by thin layer chromatography (TLC) carried out on 0.2 mm silica gel 60 F254 (Merck) plates. IR spectra in KBr were recorded using a Perkin-Elmer 298 spectrophotometer. 1 H-and 13 C NMR spectra were obtained using a Varian Gemini 200 MHz and 50 MHz instrument. The solvent used for NMR analysis was CDCl3, unless stated otherwise. Mass spectra were obtained using a Shimadzu GCMS-QP 1000 EX mass spectrometer.
Results and discussion
Schemes 1-5 show the synthetic pathways to prepare the target compounds 2-15. The key substrate ester 2 was synthesized from the reaction of aminopyridazine derivative [25] 1 and diethyl malonate (Scheme 1). The IR spectrum of compound 2 showed two strong absorption bands at 1730 and 1685 cm -1 assigned to ester and amide carbonyl groups respectively. Another band was revealed at 3380-3280 cm -1 characterized for amide NH. 1 H NMR spectrum displayed also a triplet signal at 1.3 ppm assigned for CH3 group, a quartet signal at 4.3 ppm due to CH2 and signal at 8.8 ppm (D2O exchangeable) due to NH proton. Furthermore, 13 C NMR spectrum of compound 2 displayed signals at 172.2 and 175.4 corresponding to two CO respectively.
The reactivity of the ester 2 towards some reagents with the aim of the synthesis of novel five membered heterocycles was investigated.
Thus, the reaction of compound 2 with aromatic aldehydes viz benzaldehyde afforded ethyl 2-(6-dibenzothiophen-2-ylpyridazin-3-ylcarbamoyl)-3-phenylacrylate (3). Cyclization of 3 by hydrazine hydrate or phenylhydrazine to pyrazole derivatives 4a,b was achieved by refluxing in ethanol. The structures of the products were assigned on the basis of their spectral data and elemental analysis. On the other hand, the reaction of compound 2 with salicyldehyde furnished chromene derivative 5. Treatment of compound 2 with benzene diazonium chloride afforded the hydrazone derivative 6, which in turn reacted with hydrazine hydrate to give 1,2,3-triazole derivative 7 (Scheme 2).
On the other hand, the reaction of compound 2 with phenyl isothiocyanate 8 in dimethylformamide solution afforded the intermediate 9. Cyclization of the latter by chloroacetone gave thiophene derivative 10 (Scheme 3).
Also, the reactivity of ester 2 for the synthesis of six membered heterocycles was depicted. Thus, the reaction of ester 2 with urea and/or thiourea in ethanolic sodium ethoxide solution afforded pyrimidinones 11a,b. Scheme 5 IR spectra displayed absorption band at 3375-3250 cm -1 corresponding to NH group. Treatment of pyrimidinones 11a,b with aryl diazonium chloride or aromatic aldehydes result in the formation of pyrimidinone 12a-d and 13a-d, respectively (Scheme 4).
The reaction of compound 2 with active methylene reagents viz malononitrile and ethyl cyanoacetate in dimethylformamide containing triethyl amine afforded pyridinone derivatives 14a,b, respectively (Scheme 5). Similarly, the reaction of 2 with α-cyanocinnamonitrile furnished ethyl 6-amino-5-cyano-1-(6-dibenzothiophen-2-ylpyridazin-3-yl)-2-oxo-4-phenyl-1,2-dihydropyridine-3-carboxylate (15).
Conclusion
In the present paper we describe the reaction of ethyl 3-(6-dibenzothiophen-2-yl-pyridazin-3-ylamino)-3-oxopropanoate with various reagents providing novel five and six membered heterocycle derivatives attached to pyridazine and dibenzothiophene moieties. The structures of all products were confirmed by the elemental analysis and spectroscopic studies.
